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Method for controlling the moisture of a reeb in maa^-ir^* 
direction on a coat inq_ machine o 
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5^pS The p r es e nt inventio n— retatef to a metnoa accordilT 
' the preamble of claim 1 based on a novel j^onrtfol and 
steering strategy for use in the^-drying process of a 
paper web or similar cpartSa web material such as board in 
coater sectioAS^afn which the web to be coated is passed 
10 via a^etTater station including at least one applicator 
t us and diyeib. — - 
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the web is first coated with a furnish containing coating 
pigments slurried in water. After the application and 
smoothing of the coating mix, the coating applied to the 
web surface as well as the underlying ba^e web must be 
dried to a sufficiently low moisture for final use or 
further processing. Hence, a major/portion of the energy 
consumed in the production of cpated paper grades is lost 
in drying the web during the xlif ferent steps of 
postprocessing, which means that energy management in 
drying is an extremely vital factor contributing to the 
profitability of production. Correct drying technique 
also affects the Quality of the produced paper grade. 
Another parameter highly pertinent to the quality of 
produced paper is the control of the machine-direction 
moisture profile, that is, the moisture of the base 
paper, ^hich must be kept at a constant level during the 
run. /The web moisture content affects particularly the 
p^per web H^h^iill^ -i r r * 1 ^nH^j ppf and printing. As modern 
rSHuction lines are equipped with on-line calendaring^ 
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lerein the coated web is passed directly to a calends 



the moisture profile of the running web has an insuffi- 
cient time to reach a uniform equilibrium state pnor to 
calendering, a situation which is in contrasjx^to that 
attainable in the traditional off-line calendering, 
wherein the coated web was stored in a/machine reel prior 
to subsequent calendering. Correspondingly, the transport 
chain of paper from the mill to/printing houses and other 
users has been speeded up, whereby the moisture even in 
uncalendered paper does ryot necessarily have enough time 
to stabilize and reach/a sufficiently low level prior to 
printing. In coatings the web moisture content affects 
the penetration Q/f water into the base web during the 
application of/the coating mix and, resultingly, the 
change of coating solids content after coating. As varia- 
tions in fene solids content of the coating are reflected 
in plural parameters in the application process, it is 
important to keep the web moisture during application and 
drying accurately within proper limit values in order to 
:tain a uniform and desired final quality of the 



Conventionally, a coated web is dried immediately after 
the application of coating using noncontacting dryers, 
which step may be followed when necessary by cylinder 
dryers and other dryers of the contacting type. The mois- 
ture content of the running web is measured at multiple 
points along the web travel in the coater apparatus and, 
on the. basis of the measurement data, the drying effect 
of each dryer is individually adjusted so as to attain a 
proper web moisture over the cross-machine width at the 
respective measurement point as well as an average 



moisture content that stays between given limits during a 
run, the latter requirement meaning that the machine- 
direction moisture profile is controlled to a given set 
value. The overall drying capacity is adjusted to a 
suitable basic level based on test runs and data accumul- 
ated from a long-term experience in the art, and the 
individual dryer effects are then fine-tuned during the 
run on the basis of measurement data either automatically 
or manually. Conventionally, one of the dryers or one 
dryer group is selected to perform as the controller of 
the final moisture level, whereby the heating power input 
to the selected dryer group (s) is adjusted by means of a 
feedback signal obtained from the measurement system. In 
this arrangement, the other dryers are driven under 
manual control. Such a control scheme responds very tardy 
and compensation for the slow response of dryer control 
is difficult to implement in situations requiring a fast 
change of dryer effect levels. Furthermore, the web temp- 
erature prior to the coater apparatus must be kept 
sufficiently low to avoid floccing of the coating mix 
being applied. Hence, proper control of the drying effect 
is important particularly in the final stage of the dryer 
section prior to the subsequent coating step. The web 
temperature also affects the final quality of the coated 
web . 

Particularly in situations of changing running conditions 
or when starting up the machine, known in the art as the 
run-up, the elevation of the dryer drying effect levels 
to correct values and adjustment of the same to proper 
run-time levels requires excellent skills from the 
personnel operating the machine. However, carrying out 



5 



10 

Ul 15 

SJ 
a 

Q 

=■0 

o 

M> 20 



25 



30 



the procedure of setting the dryer evaporation effect 
levels in the coater section to correct values under run- 
up or changing process conditions takes time, during 
which the produced paper or board falls short of the 
specified quality requirements thus necessitating dumping 
of the web into the pulper. Hence, it is advantageous to 
minimize the durations of run-up and process value change 
times in order to achieve improved production efficiency 
at the machine. The above control scheme is also 
extremely clumsy in the optimization of drying energy 
consumption inasmuch it relies on the control of each 
dryer unit separately, whereby the mutual evaporation 
effect ratios between the dryer units are difficult to 
alter in an uncomplicated manner. Furthermore, a failure 
in one or a greater number of the dryer units is 
difficult to compensate for, because the process is 
designed for operation with all the dryer units being 
functional. 



It is an object of the present invention to provide a 
method suited for controlling the machine direction mois- 
ture profile of a web to be coated in a manner optimized 
to respond to any moisture changes throughout the entire 
coating/drying process. In practice this approach means 
the application of a comprehensive control scheme 
covering all the dryer units of a coater section in an 
integrated manner in regard to energy consumption and 
product quality in order to attain an optimal end result. 

The goal of the invention is achieved by way of forming a 
mathematical submodel of specific moisture evaporation 
rate for each process section and device contributing to 




the web drying process and then chaining the thus ob- 
tained individual submodels so as to form a composite 
model of the overall process, the model being suited for 
managing the drying phenomena during the entire process 
so that each individual unit of the equipment layout is 
controlled as a part of the overall process. 



MSre specifically, the 
is characterized 
parr nj>-ri Rim 1 



^thod accordincu-^e--ttT^Tnvention 
rs~~stated in the characterizing 



The invention offers significant benefits, 



By virtue of the mnd^4--a^CTTiJtng~to the invention, it is > 
possible to directly compute the moisture content of the 
web at the outgoing side or each dryer, provided tl>dx the 
specific evaporation rate at the dryer and the web 
moisture at the ingoing side are known. After the 
chaining of the individual submodels, the/web moisture 
content can be computed at different points along the 
coater section, the most important parameter value 
obviously being the final moistj^e content of the web. 
With the help of the model, t*ie dryer effects may be 
adjusted according to the/lndividual properties so that 
the characteristics of/aif f erent types of dryers are 
optimally taken intc account . Since infrared dryers 
feature a quick y^esponse, they may be used, e.g., during 
run-up for cofvtrolling the overall effect of the dryer 
group, tlr^s allowing the evaporation effect levels of 
other ^dryers to be elevated in a more relaxed manner to 
the^r steady-state values during the normal run by way of 



rffETng for the delay of dryer warm-up with 




sSTble to manage actual process response 

Since the invention provides a control scheme for the 
overall process, it allows the evaporation effects of the 
dryer units to be divided therebetween in a desired 
manner and, particularly in the case of failure in one 
dryer, the drying effect lost thereby may be compensated 
for by the other dryer units thus permitting operation of 
the coater section uninterrupted by a servicing shutdown. 
Equally, as the initial moisture content of the web as 
well as the amount of moisture added thereto by the 
applied coating are known, the model gives tools for 
computing an estimate for the web moisture at different 
points along the process and, particularly, prior to 
upwinding. In fact, the model allows the web final mois- 
ture content to be computed so accurately that production 
may be continued controlled by the model even when the 
moisture measurement devices are down. 

The overall performance offered by the invention gives a 
faster and more accurate control result than that availa- 
ble by way of manual control combined with feedback loops 
controlling the individual drying units. 

In the following, the invention will be examined in 
greater detail by making reference to the appended 
drawings in which 

FIG. 1 shows a coater section or a portion thereof com- 
prising one coater station and dryers; 




FIG. 2 shows a coater section or a portion thereof com- 
prising two coater stations, each equipped with separate 
dryers ; 

FIG. 3 shows a schematic plot of changing web speed in 
the coater section; 

FIG. 4 shows a schematic plot of the control of the dryer 
effect at a change in the web speed; and 

FIG. 5 shows block diagram of the present control method. 

Referring to FIG. 1, the diagram shown therein schemati- 
cally illustrates a layout comprising one coater station 
1 with dryers 2-6 connected thereto, whereby the func- 
tions related to the drying effect control of the dryers 
2-6 are illustrated as a block diagram. In the down- 
stream travel direction of a web 8, the first unit is a 
coater station 1 serving to apply coating or other web 
treatment substance such as surface size to at least one 
side of the web. As the type of coater station used is 
irrelevant to the implementation of the invention, the 
coater may be any suitable applicator apparatus such as a 
short-dwell coater, film-transfer coater, blade coater or 
spray coater. The coater station may be used for applying 
the coating to one side of the web 8 only as is customa- 
ry, or to both sides, as required. Obviously, the con- 
struction of dryers 2 - 6 is dependent on whether two- 
sided or one-sided coating is performed in a single 
coater station, but nevertheless the function of any one 
of the dryers may be modeled in the same fashion in 
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accordance with the invention. 



^fe-dewn-strfam to tne coater station are located fjUrst 
an infrared radiant dryer 2, then three air>iit^ingement 
dryers 3-5 and finally a dryer cyJUrtrSer group 6 com- 
prising a plurality of dryer^cTylinder s 7. On the dryer 
cylinder group 6, the>^D 8 is dried to a final moisture 
content and nexj^tfie web 8 is passed via a moisture 
content gg^^3-- : ^o---aTr^upwinder 1U. ^ 

The process is controlled by means of a computer. The 
actual implementation of the computer may comprise a 
module running under the software of the coater section 
control computer, or a separately allocated computer or 
microprocessor serving the moisture control task alone or 
a physically distributed software and database package. 
The control system contains an evaporation rate submodel 
for each one of the dryers and a composite evaporation 
rate model compiled from these submodels. Additionally/ 
the data base 11 of the control system serves to store 
the process status data, that is, the real-time status of 
both the coater section and the model obtained by way of 
measurement or directly from the computational data 
submitted by control system of the coater section. The 
status data includes such parameter values as the coater 
section status comprising the applied coat weight, solids 
content thereof and other similar factors, dryer 
evaporation effect levels, the final moisture content 
after the dryer units and the web speed as measured at 
the upwinder 10. 

In FIG. 2 is shown a system comprising two coater 



stations, each equipped with separate dryers. While the 
exemplifying embodiment is described below for the two 
last coater stations of a system, a complete layout may 
include a plurality of such subsystems formed by a coater 
station with dryers. Then, each subsystem may be de- 
scribed by means of an individual evaporation rate sub- 
model, or more advantageously, a single model is compiled 
for the entire coater section, thus achieving a simpler 
control scheme for managing the overall process. In cer- 
tain cases, particularly the web moisture prior to its 
entry into a successive coating step may exceed the final 
moisture content of the web, which means that the average 
moisture content of the web when passing through the 
coater section is higher than when the web reaches the 
upwinder. This kind of situation requires more drying 
effect after the last coater station than on the preced- 
ing stations, which is easy to arrange by virtue of the 
method according to the invention so that the computed or 
measured web moisture content value from the output of a 
next successive subsystem is fed back to the evaporation 
effect computation of the preceding subsystem. Con- 
ventionally, the moisture of web passed from the paper- 
making machine to the coater is in the range of about 
1.5 - 4 %, while the moisture of a treated web in the 
order of 4 - 6 %. The moisture content values of the web 
may vary widely during the different phases of web treat- 
ment, and also the final and initial moisture contents of 
the web may vary according to the grade being manufac- 
tured. If desired, the initial moisture content of the 
web may be computed on the basis of the amount of evapor- 
ation during a run, this value being obtained from the 
model, and the final moisture content of the web, this 
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value being measured prior to the upwinder. 
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Accordingly, the method according to the invention aims 
to provide an accurate overall control of the machine 
direction moisture profile of the web along its entire 
downstream travel through the coater section in all pro- 
duction situations and, particularly, during the dynamic 
transition phase toward the steady-state production run 
condition, that is, during machine run-up and when 
changes occur in the machine speed or the coating process 
parameters. The present method is capable of controlling 
a plurality of coater section dryers simultaneously so 
that the target value of web moisture is attained opti- 
mally. In the novel approach according to the invention, 
each drying unit is formulated with the help of a mathe- 
matical submodel describing the specific evaporation 
behavior of the unit, whereupon the submodel is utilized 
in the comprehensive control strategy for computing the 
unit-specific set values. The thus formulated specific 
evaporation rate models are used in a chained manner for 
modeling the overall process, complemented with certain 
measurement results obtained from the process. The param- 
eters of the mathematical modeling equations may be 
updated on either per unit or per operating point basis 
using either off-line or on-line techniques. The thus 
obtained computational model can be brought to match 
exactly with the operation of the coater section for 
different kinds of manufactured product grades and 
varying process conditions. 

The m ethod can be applied to both so— e d of f_ : 

cETne rnafpr qprtinns f and it is capable of 
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panfnrmina dryer control functions under a normal ste ady^ 
state production run situation as well as during dynamo- 
transition phases toward a normal production run s taxe . 
In the context of the present invention, a normal steady- 
5 state production run situation is understood/to refer to 
a condition in which no changes occur in ¥ne machine 
speed or, if changes do occur, they ar/of a type that 
will not be reflect in the product quality. Such change 
and transition situation (s) is/ar,^ represented by changes 
10 in machine speed and start-up or section operation. The 
measurements values of the process quality monitoring 
system and other values s\ym as the web moisture, basis 
weight, coat weight, coa^c solids content and web 
temperature sensor signals obtained from the coater 
15 section control system serve as the input signals of the 
method. The measurement sensors of the process quality 
monitoring system may be located either after the last 
fy dryer unit irr each coater station and preceding the 

upwinder, Wnereby the measurement system represents a 
20 comprehensive implementation or a portion of the so- 
called/intermediate points of moisture measurement can be 
omitted, whereby the method may use the web moisture 
estimates which are computed from the evaporation model 
d bear an accurate relationship with the actual situa- 
25 /tion n 1 nngjjinjpb t r n vr 1 , — pdi Liculdi ly when Lhc paraia= — 
rs of the modeling equation are updated in real time. 

Based on the mathematical models, the present method com- 
putes the specific evaporation rate, e.g., as kgH 2 0/m 2 /h 
30 for each dryer or process unit contributing to the drying 
process. The computations take into account the coater 
stations, infrared radiant dryers, air-impingement 
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dryers, cylinder dryers and other dryers associated with 
the coater section, as well as the open draws between the 
dryer units. Open draws form an important part of the 
modeling task and must be included in the composite 
5 model, because moisture evaporation also takes place on 

these portions of the web travel from the hot web exiting 
the dryers. 

On a coater station, the coating applied to the surface 
10 of the web carries along a certain amount of excess water 
_ that must be removed on the dryers. When the initial 

Jg moisture content of the web, as well as the amount of 

applied coating and the moisture content of the coating 
=P are known, it is possible on the basis of the web speed 

tf| 15 to compute the required overall evaporation effect and to 

divide it between the different dryers. The goal is to 
O control the so-called intermediate moisture of the web 

after each coater station, as well the final moisture of 
^ the finished product to desired target values by means of 

y* 20 steering the coater section dryers as an integrated 

system. The specific evaporation computation utilizes 
measurement data gathered on web moisture, temperature, 
speed and on the ambient air humidity. With the help of 
the specific evaporation models, it is possible to com- 
25 pute an estimate for the moisture of the web leaving any 
dryer. Similarly, it is possible to compute the change in 
web temperature within each process unit and the exit 
temperature of the web at the outgoing side of each unit. 
A chained composite model for the entire system is 
30 obtained by combining the mathematical submodel equations 
that describe the behavior of the dryers and the open 
draws. Herein, the values of the web moisture and temper- 



ature computed for the outgoing side of a preceding dryer 
are used as the input values for the next dryer, that is, 
representing the moisture and temperature values of the 
entering web. 

According to the method, the web intermediate moisture 
after each coater station and the final moisture content 
of the finished product at the upwinder are controlled by 
means of specific evaporation submodels developed for the 
dryers of the coater section. With the help of these 
submodels it is possible to compute such set values of 
adjustment and control variables for each modeled unit 
that bring about the desired values of web intermediate 
and final moisture contents. The same approach also is 
used to manage a machine speed change situation. The 
control actions are carried out with the help of both 
closed-loop feedback circuits and feedforward circuits. 
Moisture measurement signals obtained from the process 
quality monitoring system are taken to the feedback 
circuit that adjusts the set values of one or more dryer 
units in the coater section. The feedforward circuit, 
which is employed to manage the dynamic transition states 
of machine speed change, uses set value estimates which 
are computed from the mathematical submodels of the 
specific evaporation rates for the final condition of the 
machine speed change state. This description, however, 
omits the details of the actual modeling techniques used 
inasmuch those skilled in the art have no difficulty in 
finding the needed mathematical tools in the literature. 

The first step in the method according to the invention 
is to compute the specific evaporation rates for the dif- 



ferent units of the production line. The specific evapor- 
ation rates as kgH 2 0/m 2 /h are computed for the separate 
dryers of the coater section using the computational 
facilities of the automation system of the production 
line or of a separate computing unit intimately 
communicating therewith. The mathematical submodels of 
the coater section dryers are developed separately for 
the coater stations, infrared radiant dryers, air- 
impingement dryers and cylinder dryers and other dryers 
possibly cooperating with the coater section, and for the 
open draws. The mathematical submodels take into account 
the contribution of the characteristic control parameters 
of each unit and the effect of process variables on the 
overall specific evaporation rate. Such contributing 
variables include the web speed, the web initial moisture 
and temperature, the web basis weight, the coat weight, 
the solids content and composition of applied coating, 
air humidity, the lineal effect (kW/m) of the infrared 
radiant dryer, the temperature and flow rate of impinging 
air blown in the air-impingement dryer, and the steam 
pressure and flow rate in cylinder dryers. As an outcome 
of the computation, the submodels give the specific 
evaporation rate for each dryer, the web moisture at the 
outgoing side of the dryer and the web temperature at a 
given point of interest when properly selected control 
variables are used in the equations. 

With the help of data obtained from the process quality 
monitoring system, the characteristic parameters of the 
evaporation rate submodels may be corrected, e.g., as per 
paper grade and system operating status. In this fashion, 
the composite model can be tuned to accurately match the 



actual operating status and the behavior of the coater 
section to be controlled. To this end, the estimate 
obtained from the model for the web moisture at a given 
point of the web travel, e.g., prior to upwinding, is 
compared with the actual moisture data obtained from the 
web measurement sensors. On the basis of this comparison, 
an error term is computed for the model that is then used 
in the correction computation for the model parameters. 
The correction computation may be carried out as either 
an off-line task within the automation system of the 
production line or other computing system connected 
thereto or alternatively, directly as an on-line task in 
the automation system, using appropriate computing 
routines such as the least squares method, for instance, 
or equivalent recursive algorithms. For this purpose, the 
dryers are controlled according to a specific strategy so 
that all the dryers are set to a constant evaporation 
effect state, with the exception of the one for which the 
equation parameters of the submodel are to be analyzed. 
During the parameter value update operation, the control 
signals of the dryer being analyzed are appropriately 
varied in accordance with the parameter identification 
technique used, e.g., by way of imposing stepwise changes 
in the set value or superimposing a PRBS (pseudo-random 
binary signal) on the set value output signals in order 
to cause a sufficient amount of changes in the system 
being analyzed so that the computational algorithm of the 
parameter identification technique will converge. The 
thus obtained parameter values of the modeling equations 
as per paper grade and process operating point can be 
stored in a separate database or in the grade-specific 
production control files of the process automation 
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system. 
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According to the invention, moisture control along the 
downstream travel of the web takes place as follows. In 
5 the method described herein, a model-based web moisture 

controller computes from the actual measurement signal of 
the web moisture and the target value of the web moisture 
a control signal, whereby the computational process util- 
izes a composite model compiled from the mathematical 

10 submodels of the individual dryers. The computation takes 
into account the specific evaporation rates of the dryers 
and the prevailing manufacturing process conditions. With 
the help of the submodels, such set values of adjustment 
and control variables are computed for each dryer 

15 separately that are required to attain the desired 

intermediate and final values of web moisture. During 
dynamic changes of machine speed, the control algorithm 
computes the need for effect change in the dryers 
according to the change in web speed. 

lE- n a normal s L eady-sLale p roduction run SlLu aLiuii involj 
ing no change in web speed, a feedback- type contrj 
scheme is used, whereby the model input sign^is formed by 
the web moisture set value and the actual web moisture 
25 measurement information are proce§^£d into a feedback 
signal of moisture error, on fetfe basis of which signal 
the control algorithm th§^per forms required changes to 
an extend defined by Jt^e. system operator in the drying 
effects of dryerg^selected to be controlled by the 
30 control compjbrtfer. While all the dryers may be set to be 

control^d by a computer or, respectively, set for manual 
conjE^ol, in_£Joe— spin iL ul Llie invention Lhe-d^yiiia-ef f ect 




of at least one dryer must be steerable by means of a 
model running on a computer. Herein, as shown in FIG. 2, 
either the intermediate point moisture sensor 12 or the 
process quality monitoring system sensor 9 preceding the 
upwinder 10 give the actual web moisture content value 
that is compared by the control program with the set 
value. On the basis of the difference between the set 
value and actually measured web moisture, the system 
computes the respective change of the overall moisture 
(AH 2 0) that should be accomplished by means of the dryers 
selected to be steered by the control computer. If the 
moisture difference signal has a positive sign, the 
specific evaporation rate must be increased. Respec- 
tively, a negative sign indicates a need for reduced 
specific evaporation rate. The overall value of required 
moisture change (AH 2 0) is divided between the dryers 
(i = 1...N) selected to be steered under computer control 
using such proportional percentage weight factors (0 - 
100 %) that the sum of the weighting factors always is 
100 %. Obviously, other weighting strategies are also 
possible in the division of moisture change, that is, to 
implement the required change in the distribution of the 
drying effect between the dryers. For instance, the 
weighting factors may be selected to be proportional to 
the available evaporation rate capacities on the modeled 
dryers or to the desired moisture values at the inter- 
mediate points. In this kind of proportional division, 
each of the selected dryers is allocated to handle so 
much of the overall moisture difference control task as 
is indicated by its weighting factor. The specific 
evaporation rate models are then used for computing the 
required changes in the set values of control signals 



18 

given to each one of the selected dryers. After computa- 
tion, the new set values are transmitted to the unit 
controllers that implement the changes in the set values. 

In FIG. 3 is shown a situation involving a change in the 
machine speed. In this case, the control scheme relies on 
a feedforward circuit. To perform a change in the machine 
speed from point A of the diagram to point C, the pro- 
cedure goes as follows. The new set values required at 
point C for the dryers of the coater section are computed 
at point A using the submodel equations so that the cor- 
rection to be made in the set values due to the machine 
speed change are taken into account. The new set values 
can be transmitted to the unit controllers either immedi- 
ately at the start of the machine speed change (point A) 
or incrementally over the entire duration of the machine 
speed change phase as shown in the diagram of FIG. 4. The 
choice of either control strategy is dictated by the 
amount of machine speed change (AL) , duration of the 
change (AT) and the dynamic behavior of the selected 
dryer. During machine run-up, the control strategy can 
be, e.g., as shown in the right-hand plot of FIG. 3. The 
new set values required for the unit controllers at 
either point B ? or point C ? are computed at point A' with 
the help of the modeling equations. If the acceleration 
of the machine takes place via an intermediate point B T , 
the corresponding set values for the target speed at 
point C can be transmitted at either points A 1 , B 1 or in 
an incrementally stepwise manner (see FIG. 4). For 
controlling such fast-response dryers as infrared radiant 
dryers, a desired number of incremental point values may 
be computed on the basis of the set value start and end 
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points, whereby the incremental values are activated when 
the machine attains a speed corresponding a given set 
value. On the other hand, if the slow dynamic response 
at, e.g., air-impingement dryers and cylinder dryers 
5 (characterized by a delay time t) is taken into account, 
the set values corresponding to point C for the selected 
units may be transmitted already at point (A 1 - t) or the 
delayed response may compensated for in the incremental 
control. The intermediate point B 1 is most conventionally 
10 used, e.g., for shutting down the coater stations. 
O Herein, depending on the time span (AT 1 ), it is possible 

to compute also for point B 1 the set values of the unit 
tf Z controllers that are then used as the input values in the 

yl computation of variable set values for transition toward 

v» 15 state C. The method can also handle situations in which 

JL full-width moisture measurement information obtained from 

*Q the product quality monitoring system or partial-width 

% moisture profile measurements are utilized during machine 

O speed changes or system run-up. In a partial-width 

20 moisture profile measurement, the moisture sensor of the 
product quality monitoring system may be of a so-called 
fixed type (nontraversing) or the sensor may be arranged 
to perform a traversing movement, that is, in the cross- 
machine direction, only for a partial width of the web 
25 covering the web by 0.5 - 1.0 m, for instance. In this 

case the arrival of a new, reliable moisture measurement 
value always triggers a corrective action performed with 
the help of the modeling equations or other correction 
computation on the estimates of set values transmitted to 
30 the dryers. 



In FIG. 5 is shown the above-described control strategy 



20 



in a slightly different diagram. The control scheme 
illustrated in this block diagram is equivalent to that 
shown in FIGS. 1 and 2. The left-hand part of the diagram 
depicts the determination of the moisture difference 
value. To this end, the first step is to measure the web 
speed, whereupon it is possible to employ the data on 
coat thickness, moisture, base web basis weigh and coat 
solids content in the determination of the web moisture 
or change of moisture AH 2 0 at the ingoing side of a 
dryer. When the moisture set value is summed with the 
measured value, or the actual value, of web moisture, the 
result is the difference AM between the set value and 
the actual value, wherefrom is possible to compute the 
needed drying effect change AH 2 0 that must be summed with 
other possible changes caused by process deviations. On 
the basis of the thus obtained need for drying effect 
change, the needed drying effects and new dryer set 
values are computed with the help of the composite model 
of the process and the actual values of process condi- 
tions and process status. After computation, the new set 
values are transmitted to the dryers. 

The method according to the invention can be applied to 
all kinds of paper/board coating techniques and equipment 
in which the surface of a base web is coated with a 
liquid-based that is dried on at least one dryer. Gener- 
ally, however, the layout comprises plural dryers and, in 
fact, the benefits of the invention will be the greater 
the more complicated the coater section is. 



